Introduction
Ti and Ti alloys are widely used in dental and bone implant materials due to their good mechanical properties, excellent corrosion resistance, and biocompatibility. However, the native TiO 2 layers on Ti or its alloy have poor bioactivity and could not induce osseointegration firmly. [1] Natural bone is a hierarchical nanocomposite, thus, from the biomimetic viewpoint; modifications of the implant surface by producing the proper nanoscale surface topography or combining with bioactive elements are desirable route to enhance bone cell attachment, proliferation and differentiation for better osseointegration. [2] Herein, TiO 2 nanotube arrays (NTAs) were fabricated on Ti implants by electrochemical anodization and inorganic bioactive agents such as Zn, Sr, and Mg were incorporated into the NTAs coating by simple hydrothermal reaction to achieve enhanced osteogenetic activity. 
Results and discussions
The scanning electron microscopy (SEM) image (Fig 1A) showed that the TiO 2 NTAs prepared by anodization are vertically aligned to the Ti surface having a well-defined opening top with diameter of about 100 nm. After hydrothermal in Sr(OH) 2 solution, the nanotubular architecture is preserved but the tube diameter decreases to 80 nm (Fig 1B) due to volume expansion in the transformation of TiO 2 to SrTiO 3 . The X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS) proved that Sr element was incorporated into the nanotubes to form SrTiO 3 and the Sr element capacity incorporated into NTAs could be adjusted by the tube length, diameter, and hydrothermal reaction time. Cell culture experiment indicated that the osteogenic activity of Ti implants was enhanced by the synergistic effect of nanotubular microstructures and nutrient element Sr. [7] L. Z. Zhao, H. R. Wang, K. F. Huo, X. M. Zhang, Z. F. Wang, Y. M. Zhang, Z. Wu and P. K. Chu, The osteogenic activity of strontium loaded titania nanotube arrays on titanium substrates. Biomaterials, 2013, 34,19- 
